IT is now generally accepted that cancer of the cervix is predominantly a disease of parous married women of middle age, particularly those who marry under age 20, who have had more than one partner and who are the wives of men in the loxver socio-economic groups. Numerous studies have confirmed these findings. The method used has usually been a comparison of patients and variously selected control groups. In the United Kingdom studies of the amount of the disease or its distribution in different population groups have generally been based on mortality statistics. These are subject to errors of certification; also, as treatment becomes more effective deaths will give an even less complete picture of incidence. Epidemiological studies of the incidence of cervical cancer are becoming possible as cancer registration improves its coverage but there is still little information on the number of women suffering from it and none on how these women compare in age at marriage and family size with the whole community of which they are a part.
numbers are likely to be small. Wilkes (1964) , in a study of cancer outside hospital in the Sheffield area, checked death certificates against cancer registration records and found that only 14 (2 per cent) of a total of 652 patients with uterine cancer had not been referred to a hospital. He thought vaginal bleeding to be an imperative reason for referral, whatever the age of the patient or clinical stage of the disease. To try to ensure completeness in the present survey, private as well as all hospital patients were sought, and a check was made with cancer registration records and with copies of death certificates supplied by the Registrar-General for all women resident in the area registered as having died from cancer of the cervix between 1944-63. The year 1951 is a more suitable mid-point than 1961, at least for the city survey, and for control purposes the 1951 census was used to provide age, marital state and urban or rural residence for all women and husband's socio-economic group for all married women. In addition, age at marriage and number of liveborn children could be extracted from the 1951 census cards for married women under age 50 but unfortunately not for all ages. These data for all ages were, however, obtained for once-married currently married women from a 10 per cent sample of the census population made in 1961 to provide more extensive information than that collected in the full census. There has been little change in the over-all number of women " at risk " in Aberdeenshire between the two censuses although the city has gained some population at the expense of the county. What changes there have been in the North-East in the ten years between the censuses are unlikely to affect rates of cervical cancer to any great extent.
Aberdeen, with a population of 183,000 in 1951, was then the third city of Scotland, Dundee being the fourth. Among Aberdeen's industries are fish and granite, paper-making, box-making, textiles and ship-building, but it is not an industrial city in the sense that Dundee is industrial. In 1951 one third of the Aberdeen population was in manufacturing industry compared with over one half in Dundee, and fewer women were in the labour force. Aberdeen is an important administrative and marketing centre, the focal point for a large agricultural area. Social conditions are not such that a high rate of cervical cancer would be expected, despite its being the principal seaport of the North-East of Scotland. The general death rate and infant mortality rate, both greatly influenced by social conditions, were lower in 1951 in Aberdeen than in Dundee. In the interval between the censuses of 1951 and 1961 the female population of Aberdeen increased by 0.9 per cent and became a little older.
Aberdeen county is predominantly rural, with a number of small burghs and a total population in 1951 of 145,000. By 1961, the female population had fallen by 6.2 per cent, largely due to migration to other areas, and the proportion in the older age groups had increased.
Incidence Rates
In 1951 the women c; at risk " in both city and county, aged 25 and over, ever-married and single, numbered 108,257 (1961: 108,015 Comparing mortality from cancer of the cervix in county boroughs in England aind Wales in relation to indices of social and industrial conditions, Stocks (1955) found high death rates in industrial cities and sea-ports and in towns where a high proportion of men were in social classes IV and V (semi-skilled and unskilled manual workers). Liverpool had both a higher proportion of men in social classes IV and V and a higher (standardised) mortality rate of cervical cancer than Birmingham, which is in agreement with the relative positions of the Liverpool and Birmingham curves seen in Fig. 1 Registrar-General (1950 -1964 Lower rates of cervical cancer are usual in rural areas. In the county, which has an age distribution very similar to that of the city, the rate is 2*7 per 10,000.
The mean age of county patients being 51-5 years, it is surprising to find the peak rate at age 60-64, but small numbers in the county may have caused artificial fluctuations.
The Registrar-Geeneral (1957) and the National Cancer Registration scheme (1945-47 and 1948-49) , 55-14 and 55-6 years respectively. He suggests two possible explanations: that younger women are becoming less liable to the disease or that older women are coming more readily to hospital than they did before. The span of time covered by the present survey, 1944-63, is hardly long enough to show if there has been any significant change in the mean age of patients or if more older women are now being treated than before. The mean age of 262 ever-married patients who first attended during the first half of the survey (1944-53 city; 1950-56 county) was 52-5 years while the mean age of the 269 who first attended during the second half (1954-63 city; 1957-63 county) was 53*9 years. If those attending during the first half are related to the 1951 census and those attending during the second half to the 1961 census, the rate of cervical cancer is 3-5 per 10,000 in both groups. Rates in elderly women (aged 65 and over) are the same in the second half as in the first half (3.3 per 10,000). The rate in young women (aged 25-34) is lower in the second half (0.4 per 10,000) than in the first half (1.4).
Although the Aberdeen survey goes back to 1944 some of the features of the post-war world, such as earlier marriage, more multiple marriages and, if it is so, the tendency to greater sexual freedom in women, all of which might be expected from the evidence of numerous studies to increase rather than decrease the rate of cervical cancer in younger women, have not yet had time to exert an influence. Given a latent period generally estimated to average 30 years, the disease in many of our 571 patients developed in the conditions prevailing in the thirties, twenties or even earlier. Three-quarters of the patients were married before 1935 and nearly half before 1925. The fall in the number of pregnancies since those days, better nutrition and better standards of hygiene may have contributed to lower the rates of cervical cancer in younger women. Maritalstate Mortality statistics have shown for many causes of death higher death rates in widowed and single people than in married people of the same age. In the case of cancer of the female genital organs marital state influences the site of the cancer. The unmarried woman is more liable to cancer of the body of the uterus and ovary than either the married or widowed, while the married woman, and particularly the widow, is more liable to die from cancer of the cervix than the unmarried woman, as the Registrar-General (1964) has shown (Table II) . In Aberdeenshire the mean annual rate of cervical cancer is 1-0 per 10,000 single women, 3.3 in the married (or separated) and 4-6 in the widowed (or divorced). The high rate in the widowed and divorced under age 45 may not be entirely an effect of small numbers (Table III) . The Registrar-General has also shown that although death rates from cervical cancer are higher in widows (including divorced) than in married women in every age group, the rate is especially high in younger widows (under 45), amounting to twice that for married women of the same age.
The high rate seen in Table III in the widowed compared with the married in the age-group 25-44 could be due to differences within the age group, most widows being at the higher end while most married women are found in the age-group 35-39 which has a lower incidence of cervical cancer. The Aberdeenshire numbers are too small, however, for further age breakdown. The higher rate in the widowed and divorced could also be an effect of excluding those who remarry from the widowed category. Selection for remarriage could favour women who are less likely to develop cancer of the cervix, being perhaps younger, with smaller families or in better health. Differences in occupational status might also affect rates in younger married and widowed women. The higher mortality rates in men aged 25-44 employed in manual rather than non-manual work, and particularly in unskilled work, mean that their widows are predominantly in those socio-economic groups most liable to cervical cancer.
The mean annual rate of squamous cell cancer of the cervix in single womiben in Aberdeenshire is 1.0 per 10,000 aged 25 or over. Their actual number in the present survey is 40, 20 in Aberdeen and 20 in the smaller population of the county. which therefore has the higher rate. This is contrary to the usual finding of a lower incidence of cervical cancer in country areas and may be associated with the higher illegitimacy rates of country compared with urban areas. Two-thirds of the single patients were known to have had one or more pregnancy and of the 10 who said they had no pregnancy two were noted after examination to be almost certainly not nulliparous ". Thompson (1956) , in a study of illegitimate maternities in Aberdeen, has shown that illegitimacy tends to be associated with unskilled, unattractive or menial occupations, and that this may arise from personal or environmental limitations, especially during childhood. Only a rough comparison is possible between the occupations of the single women patients at the time they attended hospital and of the general female population of Aberdeenshire. The Registrar-General (1952) has shown that in 1951 half the gainfully occupied women of all ages in Aberdeenshire were in non-manual work, including clerical, professional and technical work and work in commercial, finance and insurance occupations. This group only provides 15 per cent of patients. Twenty-eight per cent of the population. and 50 per cent of patients, were in personal service work, including domestic work and work in hotels and institutions. Domestic work is the main occupational opening for the countrywoman in Aberdeenshire. The high proportion of patients so employed may be due to the convenience of this type of work to the single woman with a dependent child; also women who are in fact co-habiting sometimes describe themselves as " housekeepers ". Another 21 per cent of the population and about the same proportion of single patients, did skilled or unskilled manual work. In 5 of the 40 cases the patients' occupations were not known.
The mean age of the single patients was 53-8 years, compared with 53-2 years for ever-married patients. The youngest were 3 parous women who attended with cancer of the cervix in Stages II and III, one at age 30, 3 years after the birth of a child, and 2 at age 32, 14 and 11 years respectively after the birth of a child.
Occupational class
The frequency of cancer of the cervix is generally found to vary with socioeconomic status, whether this is measured by husband's occupation. income, rent paid, residential area or, in the TU.S.A., merely by division into " private " and " clinic " patients. The gradient, rising as socio-economic status falls, appears clearly in the Registrar-General's (1958) standardised mortality ratios for five social classes (Table IV) . The classes are broad, however, and contain manv occupational groups. When the last three are divided functionally into sub-classes, S.M.R's show considerable variation within the three broad categories.
In the third section of Table IV Table IV shows ratios to be highest in women whose husbands are semi-skilled or unskilled manual workers (but not agricultural workers) or who are in the Armed Forces. The sub-class " transport workers " is broad and its ratio, falling between those for skilled and unskilled manual workers, may reflect this. Shop assistants share with the higher administrative, professional and managerial groups the lowest ratios of all.
The special census tabulations made for the 1951 Aberdeenshire population niow make it possible to supplement these mortality ratios with incidence rates. The occupational classification of the present survey is based on the recently expanded and revised version of the socio-economic groups introduced in 1951. Categories were reduced from 15 to 8 to increase numbers for working out rates; As the husband's occupation is seldom stated for widowed and divorced women it was not possible to include them in the analysis by socio-economic group, and Table V shows rates in married women aged 25 and over.
The incidence rates in Table V show much the same occupational gradient as the standardised mortality ratios in Table IV ranking would indicate, coming between that for semi-skilled and unskilled manual workers. Wives of men in the Armed Forces again have the highest ratio of all, albeit for very small numbers. Differences in age at marriage and parity could account for some of the differences between the groups. This can be studied in the 1961 10 per cent sample of married women in Aberdeenshire. Assuming a higher risk of cervical cancer in those who marry under age 20 or who have had 5 or more children, Table VI shows how the socio-economic groups are ranked according to this risk. Farmers' and agricultural workers' wives who appear in the city census are included with those in the county, and wives of men in the Armed Forces, being very few in number, are included with the semi-skilled. A very similar proportion of wives of farmers and of agricultural workers have 5 or more children. Nearly three times as many wives of agricultural workers as of farmers, however, marry under age 20. In theory, their risk should be greatest and the rate for farmers' wives should be higher than it appears to be from Table V, were it not for the unexplained protective influences of living in a rural area. It is interesting to note that the lower rate of cervical cancer in married women in Aberdeen county is achieved in spite of the greater frequency of early marriage and large families in the county than in the city in all the socio-economic groups.
Age at Marriage and Number of Live-born Children That early marriage is more common among patients with cervical cancer thani among controls has been shown by many studies. Wynder et al. (1954) thought that early marriage, early coitus and re-marriage all might increase exposure to males with poor penile hygiene. Lombard and Potter (1950) suggested a greater susceptibility of immature tissue to excessive hormonal stimulation. Rotkin (1962) thought that a single application of some substance or particle donated by the male in one coital act, and to which the female is most susceptible in adolescence, appears sufficient for carcinogenic contamination. Dorn (1959) points out that it is not consistently true that the incidence rate of cervical cancer is higher for populations in which a high percentage of women marry under age 20. He cites Sephardic-Oriental and Ashkenazic Jews who have a similar incidence although the percentage marrying under 20 is more than twice as great in the former as in the latter. Rates are similar for New York and Israeli Jews although the proportion marrying under age 20 differs widely. New York Negroes have a very much higher rate than Sephardic-Oriental Jews, although a higher proportion of the latter marry under 20. These inconsistencies and the variation in the estimated relative risk of cancer of the cervix in the various population groups may well be due to the defects of retrospective studies to which Dorn refers, for example, that the persons included are usually selected by an unknown method of sampling from an unspecified population. It may also be that consistent results cannot be expected from populations of such diverse social, genetic and environmental backgrounds as Negroes in New York and Jews from the Mediterranean areas. For instance, early marriage may be less of a hazard in populations with a good standard of penile hygiene such as that achieved by universal male circumcision. Such factors as age at marriage are only indicators which may be differently related to the " cause " in different cultures.
The two related variables, age at marriage and number of pregnancies, have been studied conjointly by several authors. Wynder et al. (1954) cross-tabulated for age at marriage and attempted to control for social class by interviewing a predominantly " clinic " population. He found no difference in the number of pregnancies of women with cervical cancer and a comparable group with other gynaecological complaints when these two major variables were controlled in this way. Boyd and Doll (1964) compared patients with controls of about the same age chosen from the same hospitals, some controls being patients with gynaecological complaints and ainother group with medical or surgical conditions. They found that after allowing for possible parity effects the difference between the groups in respect of age at marriage remained significant. Comparison of the number of children after standardisation for age at marriage, however, suggested that the differences noted with respect to parity were a result of the differences in age at marriage and provided no evidence of an independent effect of parity.
In a study made for the British Empire Cancer Campaign Stocks (1957) The tabulations refer to once-married currently married patients and to live-born children to match the census population. It is unfortunate that widowed and divorced patients and those married more than once have had to be excluded, as these comprise nearly a third of the ever-married patients. Despite this limitation, the use of census material and the close standardisation of the population to the patients make the Aberdeenshire data of unique interest (Table VII) .
Women marry earlier today than in the 1920's and 1930's when many of the patients in the present survey were marrying. To get a correct picture, cancer patients must be compared with women of the same age; this is done in columns (a) and (b). These show that considerably more patients than expected had married under age 20, while fewer than expected had married at 25 or over, the pattern generally found when patients and controls of the same age are compared. This result could be affected by social class differences between patients and population, women in the lower socio-economic groups marrying relatively early and being more liable to cervical cancer than women in the higher socio-economic These unusual results are difficult to interpret. They might be questioned oni the grounds of too elaborate a standardisation procedure for the small numbers involved. It is relevant to note here, however, that a comparison in the second part of this study (Aitken-Swan and Baird, 1966 ) of age at marriage of patients with pre-clinical cancer of the cervix and controls matched for age and parity shows marriage under age 20 to be equally frequent in both groups.
The variable which had the most effect in reducing the difference between the observed and expected number of cases was the number of children the woman had borne. Indeed, there is some suggestion that what was remarkable about the cancer patients was not their age at marriage but the large number of children their years of marriage had produced. In Table VIII the same standardising procedure is followed to discover whether, when allowance is made for other factors, the excess of women of high parity is eliminated. Table VIII , columns (a) and (b), shows that when women of the same age are compared fewer childless patients and fewer with 1, 2 or 3 children than expected are seen. With 4 or more children a sudden reversal appears, and in fact in cancer patients families of 7 or more children are 5 times as numerous as expected. The addition of socio-economic group to age as a standardising factor in column (c) does not alter the expected numbers appreciably. Column (d) shows the expected numbers when women of the same age and age at marriage are compared. In most categories the difference between observed and expected numbers becomes less although the same pattern is seen, a marked deficit of patients with up to 3 children and an excess with 4 or more. Finally, contrary to the findings of most other studies, column (e) shows that a highly significant difference between the observed and expected number of children still remains after standardisation for present age, age at marriage and husband's socio-economic group simultaneously. The observed number of childless patients is about half that expected, while the number with 7 or more children is over 3 times as high in the cancer patients as in the standardised population. Large families were more common in the first third of this century than they are today (44 of the 58 patients with 7 or more children were married before 1930), but they still help to distinguish a group with particularly unfavourable social circumstances and a way of life likely to predispose to cancer of the cervix, with little opportunity for hygiene and other protective influences. This could account for the great excess of women with 7 or more children among patients with cervical cancer compared with the expected number. The mean age of the 58 patients with 7 or more children is higher-55 years-than that for all once-married, currently married patients (51 years), and 16 of the 58 were aged under 50. These younger women were concentrated in the semi-skilled and unskilled manual classes while all 58 are more evenly spread among the various categories of manual workers. As the survey covers 20 years, it is worth noting that the patients with 7 or more children are not to be found mainly in the earlier years; in fact, 28 attended in the first ten years of the survey compared with 30 in the second ten years.
The risk of getting cancer of the cervix has been shown to rise as socio-economic status falls (Table V) . Wives of non-manual workers, who have the lowest risk, marry later and have fewer children than wives of manual workers (Table VI) . Fig. 2 seeks to show what happens to the incidence rate when each group behaves uncharacteristically in this respect, that is, when the wives of non-manualworkers marry early and have large families and when the wives of manual workers marry later in life and have few children. As numbers are not large enough to show this for each socio-economic group separately, they are grouped into (1) a low risk group, comprising wives of professional men, managers and farmers, and intermediate non-manual workers, and (2) a high risk group, comprising wives of skilled, semi-skilled and unskilled manual workers, agricultural workers and Armed Forces.
The top half of Fig. 2 This is doubtless associated with the fact that as social class declines age at marriage is a less reliable indicator of age at first coitus, as will be seen in the following paper (Aitken-Swan and Baird, 1966) of this article. Similarly, as the bottom diagram shows, women in the high risk group with 3 or 4 children have a higher rate than women in the low risk group with 5 or more. There is no difference in favour of the high risk group except when those with 0-2 children are compared with the low risk group with 5 or more. The diagram indicates again the many aspects of social class differences in cervical cancer.
DISCUSSION
The social and environmental factors which appear to play a predisposing part in the aetiology of cervical cancer are not uncommon. Nevertheless, cancer of the cervix is not a common disease, even among those who marry young, who have numerous children, several partners, low standards of hygiene or who belong to the lower socio-economic groups. The number of women attending hospital for the first time with cancer of the cervix is relatively small in any one year; in Aberdeenshire, they average 4 in 10,000 ever-married women aged 25 and over, or 1 in 10,000 single women. Our type of data cannot show accurately the probability of any one woman developing the disease during her lifetime but, if certain assumptions are made, this chance in ever-married women might be about 1 in 50, at a rough estimate from the data in Table I . This is similar to a finding reported from New York State (Randall et al., 1950) , which showed the lifetime probability of developing cancer of the cervix to be 2*2 per 100 women. We do not know all the factors that influence the selection of this one from the 49 others who do not get the disease, although similar in many respects, doing much the same things and exposed to the same conditions of life. Only some of the complex combination of factors can be identified by epidemiological and social study. In this article we have tried to show some of the ways in which patients with cervical cancer differ from the general population of Aberdeenshire and how the incidence of the disease varies in different population groups, both here and elsewhere.
The amount of cancer of the cervix is lower in Aberdeenshire than in Denmark, with which it is compared in Fig. 1 We have shown that the well-known social class gradient in death rates from cancer of the cervix also applies to the incidence of the disease. For the first time incidence rates are shown in 8 socio-economic groups (Table V) . Two findings of particular interest are the difference in rates between wives of farmers and agricultural workers, and the particularly high rate in wives of men in the Armed Forces. The category " farmers " includes small crofters and others whose rate might be expected to be nearer to that of agricultural workers than of the nonmanual groups. Rates so divergent as 1-8 (farmers) and 4*5 (agricultural workers) suggest important differences to be found in their ways of life. The high rate in wives of men in the Armed Forces must be accepted with caution because of small numbers, but it is interesting that in Table IV these wives have the highest standardised mortality ratio for cancer of the cervix of any of the social subclasses listed, although again this ratio is based on small numbers (32 deaths). However, the possibility that cancer of the cervix may be higher in wives of Servicemen than in other groups suggests that it might be profitable to look at the incidence rate in wives of men away from home as a group, that is, in addition to Servicemen, seamen, those working away for long periods, long-distance drivers and others who might be at greater risk of contracting the carcinogenic agent.
There is a striking difference between the findings of this study and other studies on age at marriage and family size of patients with cervical cancer compared with non-patients. Previous studies have shown that more patients than controls of the same age (and perhaps social class) had married under age 20, and that although more patients than controls have large families, this is an effect of their earlier marriage and that the difference disappears when women married at the same age are compared.
In this study, the number of cancer patients who married before the age of 20 was only slightly higher than the number expected in a population of the same age, social class composition and the same family size as the patients. Fewer patients than expected had small families (3 children or less) and more than expected had 4 or more. Families containing 7 or more children were actually three times as common in the cancer group as expected. Our results require confirmation since we may have taken the process of standardisation too far for the relatively small numbers involved. Also, widowed, divorced women aind those married more than once have been excluded and their reproductive pattern (age at marriage, family size, etc.) may be different from that of the once-married. At the same time, the method of comparing patients with the population from which they come has advantages over the selection of any other control group. Clontrol groups are difficult to select. For example, bias could result from the use of " hospital " controls and particularly of patients in gynaecological wards as controls for women with cervical cancer. Many illnesses have a social class bias. Gynaecological patients tend to be of higher parity than other women and, as we have seen, parity is closely related to age at marriage and social class. Nor are the many facets of social class adequately controlled by choosing controls from among patients attending the same hospital or clinic as the cancer patients, even if the hospital or clinic predominantly serves a particular section of the population.
More exact matching is necessary if differences between patients and controls are to stand out that are not due in fact to comparing individuals with dissimilar standards of living and ways of life.
This part of the study has shown the incidence of cancer of the cervix in Aberdeenshire and how it is distributed in the city and country areas and in the various sub-groups of the population. The following paper will describe some of the characteristics of patients with clinical cancer in more detail, and more particularly presents the results of a detailed analysis of patients with pre-clinical cancer found in the course of cytological screening. Finally, the aetiological implications of the findings will be discussed.
SUMMARY
Aberdeenshire patients with cancer of the cervix are related to the cenlsus population for the area to produce mean annual incidence rates for groups of women of different age, marital and socio-economic status. In any ylear, ani average of 4 in 10,000 ever-married women aged 25 and over, or 1 in 10,000 single women can be expected to attend hospital for the first time with the disease.
Rates are higher in the city than in the county of Aberdeen, in widowed and divorced women and in the lower socio-economic groups.
For the first time it is possible to compare age at marriage and family size in married patients and in the census population when standardised for two additionial factors, namely, present age of patient and husband's socio-economic group (4 variables simultaneously). Contrary to the usual findings, there is no significant excess of patients marrying under age 20. Families of 4 or more childreni were more frequent in patients with cervical cancer than in the general population very large families (7 children or more) were three times as common.
